Daxing'an Mountains, wildfire, geographically weighted logistic model, driving factors, Human-caused fire https://mc06.manuscriptcentral.com/cjfr-pubs 
including more than 600 human-caused fires, and a total area of burned forest amounting to 114 1,300,000 ha (Guo et al. 2015) . In recent years, fires have become smaller (burned area), but 115 occur more frequently and more intensely than before (Chang et al.2007 ).
116

Data collection
117
Dependent variable: fire record 118 In this study, anthropogenic causes of forest fire included smoking, hunting, fireworks, and Heilongjiang Forestry bureau, China, including fire location, size, cause and date of occurrence.
122
The fire data were acquired in a geo-database format and contained geographically referenced (1:100 000) (Guo et al. 2015) . Locations of fires after 1990 were recorded by GPS. D r a f t 7 infrastructure and socio-economic factors. Details are provided in Table 1 . The criteria for 137 independent variable selection were based on previous studies of fire occurrence.
138
Vegetation type
139
A digital vegetation map of China (1km resolution) was downloaded from the Cold and Arid
140
Regions Science Data Center, China (http://westdc.westgis.ac.cn/). The data were gathered in 141 2000.We grouped polygons into the following five categories: needleleaf deciduous tree cover 142 (30.6%), broadleaf deciduous tree (12.8%), needleleaf evergreen tree (11.5%), broadleaf 143 deciduous shrub (7.45%), grass and agricultural crop (37.7%). Forest vegetation types for each 144 fire and control point (i.e. non-fire) were extracted from the vegetation map layer using ArcGIS 145 10.0. We used the proportion of each vegetation type in which either a fire or control point was 146 located in the study area to develop the model.
147
Vegetation cover
148
We used fractional vegetation cover (FVC) to represent the corresponding fuel amount of each 149 fire or control point. FVC is the vertical projection of the crown or shoot region of vegetation to 150 the ground surface within a unit area, expressed as a fraction or percentage (Purevdor 1998 1995; Martinez et al. 2009 ). It considersp ୨ as the probability of fire occurrence:
The corresponding probability p ୨ can be transformed to a linear function as below:
where, X i represents explanatory variables, β is the intercept, and β ୧ are coefficients of variables.
192
Geographically Weighted Logistic Regression (GWLR)
193
GWLR models can be considered an expansion of the standard LR model that incorporates 194 geographical location into the models. The formula can be written as follows:
where, β and β ୧ are GWLR model parameters specific to a location at (μ ୨ , γ ୨ ) coordinates. fires (Garcia et al. 1995; Catryet al. 2009 Table A3 .
306
The fitting results of the cross-validation test (Appendix Table A4 ) shows that, compared to 307 the LR model, the GWLR model has smaller AIC, AICc, SSE, and higher prediction accuracy,
308
indicating the advantage of its model fitting. ROC curve analysis (Appendix Fig. A3) shows that 309 the GWLR model has better predictive accuracy than the LR model.
310
Exploring the spatial variability of significant variables
311
We focused this analysis on our GWLR model, since LR is incapable of showing the spatial 312 variability of variable coefficients. In order to better show the spatial variation of coefficients of 313 significant variables using GWLR for the entire study area, we performed spatial interpolation on 314 estimated coefficients of each variable using the complete sample dataset in ArcGIS 10.0. (Fig. 3) .
346
According to our study, anthropogenic fire is more likely to occur at low elevations. It is well 347 acknowledged that intensive human activities tend to be focused at low altitudes, which may 
359
According to our findings, the length of the fire line is negatively correlated with fire occurrence.
360
This is because the length of burning the fire line increases every year if the intensity and area of 361 fire occurrence was higher in the previous year. This indicates that using fire lines works 362 efficiently for fire spread control.
D r a f t
Vegetation cover represents the amount of available fuel during forest fires, which has been 364 found to be an important indicator positively related to the forest fire ignition in previous study
365
( Chuvieco et al. 2004) . In this study, vegetation cover showed a significant, inverse relationship 366 with fire occurrence in the southern region of the study area (Fig. 3) . This seemed contrary to our 367 previous understanding, and suggests that the spatial variation of forest fuel may not be the regions impacted by two to three variables. However, Fig. 4 here, are given in Table 1 . 
